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PROBLEM TO BE SOLVED: To obtain a medicine which 
inhibits 20-HETE-producing enzyme associated with 
microvascular constriction, dilation action, cell growth 
causing action, etc., in main organs such as the kidney, 
the cerebral blood vessel, etc. 

SOLUTION: The 20-HETE-producing enzyme comprises 
an imidazole derivative represented by the formula {Q is 

a hydrogen atom or a 1-4C alkyl group; R1 is a hydrogen , > 0% 

atom, a 1-6C alkyl group or a halogen atom; R2 is a 1- 

14C alkyl group, a 2-1 4C alkanoyl group, a morpholino ! W ; % 

group or a group represented by the formula: R3-0 [R3 t$ 

is a 1-1 4C alkyl group, a 2-1 4C alkenyl group, a 3-1 4C 

alkynyl group, a 3-1 0C cycloalkyl group, a 1-phenyl-2- 

propynyl group or a group represented by formula R4-A]} 

or its pharmaceutical^ permissible salt as an active 

ingredient. 



LEGAL STATUS 

[Date of request for examination] 26.05.2005 



http://www19.ipdl.ncipi.go.jp/PA1/result/detail/main/wAAAdyaGrHDA416010513... 2005/09/28 



Searching PAJ 



2/2 ^— v 



[Date of sending the examiners decision of 
rejection] 

[Kind of final disposal of application other than 
the examiners decision of rejection or 
application converted registration] 

[Date of final disposal for application] 

[Patent number] 

[Date of registration] 

[Number of appeal against examiners decision 
of rejection] 

[Date of requesting appeal against examiner's 
decision of rejection] 

[Date of extinction of right] 

Copyright (C); 1998,2003 Japan Patent Office 



http://www1 9 Jpdl.ncipi.go jp/PA1 /result/detail/main/wAAAdyaGrHDA41 601 051 3... 2005/09/28 



1/29 V 



* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] 

This invention relates to the imidazole derivative which prevents the production enzyme of 20- 
hydroxyeicosatetraenoic acid (20-HETE) by which a biosynthesis is carried out from an 
arachidonic acid. 
[0002] 

[Description of the Prior Art] 

The leukotrienes produced as a physiological active substance produced from an arachidonic 
acid by the prostagladins and RIPOKISHIGENAGE which are produced by cyclooxygenase are 
known widely. However, to carry out the work with 20-HETE variegated in the living body 
produced from an arachidonic acid with the enzyme belonging to cytochrome p450 group is being 
shown clearly in recent years. It is shown clearly until now that setting 20-HETE to main organs, 
such as the kidney and a cerebral blood vessel, and making a microvessel contracting or 
extending and cell proliferation are caused. While performing the important physiological function 
in the living body, various kidney disease, the cerebrovascular disease, participating in symptoms, 
such as cardiovascular disease, deeply is suggested (J.Vascular Research — the 79th page the 
32nd volume in 1995) Am. J.Physiol., R of 277th volume 607 pages, 1999, Physiol.Rev., the 82nd 
volume, the 131st term, 2002. 
[0003] 

Moreover, many compounds of this invention and compounds which have similar structure are 
reported. For example, it is reported that the derivative whose R2 is a permutation C1 - C4 alky I 
group has nit rucksack oxide synthetic enzyme inhibition activity in a formula (1) (International 
Patent Publication WO No. 9715555 specification). It is reported that the derivative whose R2 is 
a permutation alkanoyl radical has cranial nerve cell death depressor effect in a formula (1) 
(International Patent Publication WO No. 9418172 specification). Moreover, it is reported that the 
derivative whose R2 is a permutation phenylalkoxy radical is effective in preventing hyperlipemia 
or arteriosclerosis in a formula (1) (International Patent Publication WO No. 9529163 
specification). And it is reported that the derivative whose R2 is a permutation alkoxy group is 
effective as anti-arrhythmia, preventing hypertension, or a high ischemia therapy agent in a 
formula (1) (the European Patent public presentation EP No. 0306440 specification, U.S. Pat. No. 
5202346 number specification). However, having 20-HETE production enzyme ****** also in any 
is not reported. 
[0004] 

On the other hand, it is reported that an imidazolyl benzophenone derivative shows 20-HETE 
production enzyme ******, and ** cannot necessarily satisfy the (International Patent 
Publication WO No. 0168610 specification), activity, or physical properties. 
[0005] 

[Problem(s) to be Solved by the Invention] 

This invention aims at offering the drugs which check production of 20-HETE which participates 
in the microvessel contraction in main organs, such as the kidney and a cerebral blood vessel, an 
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escape, or cell proliferation inducement. 
[0006] 

[Means for Solving the Problem] 

this invention persons completed a header and this invention for the aromatic compound which 
has a certain unique substructure, and the 1-(4-permutation phenyl)-1H-imidazole derivative 
which has various substituents especially having the inhibitory action of the production enzyme 
of 20-HETE unexpectedly and alternatively, as a result of doing retrieval research 
wholeheartedly in order to solve said technical problem. 
[0007] 

That is, this invention is the following type (1). 

[0008] 

[Formula 3] 




(1) 



[0009] 

Q is a hydrogen atom, or C1 - C4 alkyl group among [type. R1 They are a hydrogen atom, C1 - 
C6 alkyl group, and a halogen atom. R2 R3 among C1 - C14 alkyl group, C2 - C14 alkanoyl 
radical, a morpholino radical, or a formula R3~0-[type C1 - CI 4 alkyl group, C2 - C14 alkenyl 
radical, C3 - C14 alkynyl group, C3 - C10 cycloalkyl radical, 1 -phenyl-2-propynyl group, or 
formula R4-A - (among a formula) R4 C3 - C10 cycloalkyl radical, C1 - C10 alkoxy group, C2 - 
C10 alkanoyl radical, C2 - a C6 alkoxy carbonyl group, A dioxoranyl group, the dioxoranyl group 
permuted by C1 - C6 alkyl group, An OKISANIRU radical, the dioxa nil radical, the dioxa nil 
radical permuted by C1 - C6 alkyl group, A benzodioxa nil radical, a bicyclo [2.2.1] heptane-2- 
IRU radical, C1 - C6 alkylthio group, a pyrrolidinyl radical, the pyrrolidinyl radical permuted by C1 
- C6 alkyl group, A piperidinyl radical, the piperidinyl radical permuted by C1 - C6 alkyl group, A 
morpholino radical, a 4-C2 - C6 alkoxy carbonyl piperazine-1 -IRU radical, Pyrrolyl radical, pyridyl 
radical, N, and N-JI C1 - C6 alkylamino radical, N and N-JI C1 - C6 alkylamino C1 - C6 alkoxy 
group. CI C6 alkoxy [ 1 ] C - C6 alkoxy group, "A phenoxy group and a phenyl group, C1 - C6 
alkyl group, C1 - C6 alkoxy group, The phenyl group permuted by 1 of the radical chosen from a 
halogen atom, a phenylethyl radical, a phenoxy group, nitril, and a methylthio radical", or two 
pieces, it is a biphenyl radical, a phenylthio radical, a furil radical, a thienyl group, a thiazolyl 
radical, the thiazolyl radical permuted by C1 - C6 alkyl group, a torr IJINO radical, N-C1 - C6 
alkyl torr IJINO radical, and a pyrrolidone-1-IRU radical, and A is C1 - C10 alkylene group, it is 
the radical shown. ] It is the radical come out of and shown. It is 20-HETE production enzyme 
inhibitor characterized by including the imidazole derivative expressed with}, or its salt permitted 
pharmaceutical^ as an active principle. 
[0010] 

Moreover, other this inventions are the following types (2). 

[0011] 

[Formula 4] 



http:/ / www4.ipdl.ncipi.go.jp/cgi-bin/tran.web_cgi_ejje 



2005/10/04 



JP,2004-010513,A [DETAILED DESCRIPTION] 



3/29 ^— v 




[0012] 

Q' is a hydrogen atom, or C1 - C4 alkyl group among {type. R1 1 They are a hydrogen atom, C1 - 
C6 alkyl group, and a halogen atom. R12 R13 among a morpholino radical or a formula R13-0- 
[type C3 - C14 alkynyl group, C3 - C10 cycloalkyl radical, 1-phenyl-2-propynyl group, or formula 
R14-A' - (among a formula) R14 C3 - C10 cycloalkyl radical. C1 - C10 alkoxy group, C2 - C10 
alkanoyl radical, a dioxoranyl group, the dioxoranyl group permuted by C1 - C6 alkyl group, An 
OKISANIRU radical, the dioxa nil radical, the dioxa nil radical permuted by CI - C6 alkyl group, A 
benzodioxa nil radical, a bicyclo [2.2.1] heptane-2-IRU radical, C1 - C6 alkylthio group, a 4-C2 - 
C6 alkoxy carbonyl piperazine-1-IRU radical, it is pyrrolyl radical, N, and N-JI C1 - C6 alkylamino 
C1 - C6 alkoxy group, C1 C6 alkoxy [ 1 ] C - C6 alkoxy group, a furil radical, a thienyl group, and 
a pyrrolidone-1-IRU radical, and A' is CI - C10 alkylene group, it is the radical shown. ] It is the 
radical come out of and shown. The imidazole derivative expressed with} or its salt permitted 
pharmaceutical^ is offered. 
[0013] 

Other this inventions offer the physic which makes an active principle the above-mentioned 
imidazole derivative or its salt permitted pharmaceutical^. 

Other this inventions offer the kidney disease, cerebrovascular disease, or cardiovascular 
disease remedy which makes an active principle the above-mentioned imidazole derivative or its 
salt permitted pharmaceutical^. 
[0014] 

The vocabulary used in this invention is defined below. 

In this invention, "Cx-Cy" shows that the radical which continues after that has the carbon 

atom of a x-y individual. 

[0015] 

A halogen atom is a fluorine atom, a chlorine atom, a bromine atom, or an iodine atom, is a 
fluorine atom, a chlorine atom, or a bromine atom preferably, and is a fluorine atom or a chlorine 
atom more preferably. 

C1 - C14 alkyl group mean the alkyl group of the shape of the shape of a straight chain which 
has 1-14 carbon atoms, and branching, and C1 - its C8 alkyl group are desirable. As C1 - C8 
alkyl group, methyl group, ethyl group, n-propyl group, n-butyl, n-hexyl group, n-heptyl radical, 
n-octyl radical, isobutyl radical, sec-butyl, isopentyl radical, iso hexyl group, 3-methyl heptyl 
radical, 3, and 3-dimethyl butyl etc. is more desirable, for example. 

C3 - C10 cycloalkyl radical mean the annular alkyl group which has 3-10 carbon atoms, for 
example, a cyclo propyl group, cyclo butyl, a cyclopentylic group, a cyclohexyl radical, a 
cycloheptyl radical, a cyclo octyl radical, etc. are mentioned. Especially, a cyclo propyl group, a 
cyclopentylic group, and a cyclohexyl radical are desirable. 
[0016] 

C2 - CI 4 alkenyl radical mean the alkenyl radical of the shape of the shape of a straight chain 
which has at least one double bond and 2-14 carbon atoms, and branching. For example, an 
ethenyl radical, a propenyl radical, 2-butenyl group, a 3-methyl-2-butenyl group. A pentenyl 
radical, a 2-methyl-2-pentenyl radical, a hexenyl radical, 2, 4-hexa dienyl radical, a heptenyl 
radical, an octenyl group, 3, the 7-dimethyl -2, 6-OKUTA dienyl radical, etc. are mentioned. 
C2 - C14 alkynyl group mean the alkynyl group of the shape of the shape of a straight chain 
which has at least one triple bond and 2-6 carbon atoms, and branching, for example, an ethynyl 
group, 2-propynyl group, a butynyl radical, 5-cutting-pliers nil radical, a hexenyl radical, a 
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heptynyl radical, an OKUCHINIRU radical, etc. are mentioned. 
[0017] 

C1 - C10 alkoxy group mean the alkoxy group of the shape of the shape of a straight chain 
which has 1-10 carbon atoms, and branching, and C1 - its C8 alkoxy group are desirable. As CI 
- C8 alkoxy group, a methoxy group, an ethoxy radical, a propoxy group, an isopropoxy group, an 
n-butoxy radical, an iso butoxy radical, a tert-butoxy radical, a hexyloxy radical, a heptyloxy 
radical, etc. are mentioned, for example. 
[0018] 

C1 C6 alkoxy [ 1 ] C - C6 alkoxy group have the gestalt which C1 - C6 alkoxy group, and C1 - 
C6 alkoxy group compounded, and C1 C4 alkoxy [ 1 ] C - its C4 alkoxy group are desirable. 
Especially, a methoxyethoxy radical, n-butoxyethoxy radical, etc. are more desirable. 
C2 - a C6 alkoxy carbonyl group have the gestalt which the alkoxy group of the shape of the 
shape of a straight chain which has 2-5 carbon atoms, and branching, and one carbonyl group (- 
CO-) compounded, and C2 - its C4 alkoxy carbonyl group are desirable. Especially, a 
methoxycarbonyl group, an ethoxycarbonyl radical, etc. are more desirable. 
[0019] 

A dioxoranyl group means the saturation five membered ring (dioxolane) which has two oxygen 
atoms as a hetero atom, and the univalent radical preferably guided except for hydrogen from 
the ring of 1 and 3-dioxolane. 

An OKISANIRU radical has the gestalt of the saturation six membered ring which has one oxygen 
atom as a hetero atom, and contains 2-OKISANIRU radical and 3-OKISANIRU radical. 
The dioxa nil radical means the saturation six membered ring (dioxane) which has two oxygen 
atoms as a hetero atom, and the univalent radical preferably guided except for hydrogen from 
the ring of 1 and 3-dioxane. The ring of the radical may be permuted by C1 - C6 alkyl group, for 
example, the dioxa nil radicals permuted by CI - C6 alkyl group are the 5 and 5-dimethyl -1, a 
3-dioxane-2-IRU radical, etc. 
[0020] 

C1 - C6 alkylthio group have the gestalt which the alkyl group of the shape of the shape of a 
straight chain which has 1-6 carbon atoms, and branching, and one thio radical (-S-) 
compounded, and C1 - its C4 alkylthio group are desirable. For example, a methylthio radical, an 
ethyl thio radical, etc. are more desirable. 
[0021] 

A pyrrolidinyl radical means the univalent radical guided except for a hydrogen atom from on the 
annular nitrogen atom of a pyrrolidine, or a carbon atom, for example, 1 -pyrrolidinyl radical, 2- 
pyrrolidinyl radical, 3-pyrrolidinyl radical, etc. are mentioned, the pyrrolidinyl radical permuted by 
C1 - C6 alkyl group — at least one hydrogen atom on the radical — C1-C — 6 alkyl group, it is 
the pyrrolidinyl radical preferably permuted by C1 - C4 alkyl group, for example, an N-methyl 
pyrrolidine-2-IRU radical etc. is mentioned. 

A piperidinyl radical means the univalent radical guided except for a hydrogen atom from on the 
carbon atom of a piperidine. The piperidinyl radical permuted by C1 - C6 alkyl group is a 
piperidinyl radical by which the nitrogen atom of the radical was permuted by C1 - C6 alkyl 
group, for example, an N-methyl piperidine-2-IRU radical, an N-methyl piperidine-3-IRU radical, 
etc. are mentioned. 

The nitrogen atom of the 4th place of a piperazine is embellished with C2 - a C6 alkoxy carbonyl 

group, and a 4-C2 - C6 alkoxy carbonyl piperazine-1-IRU radical means the univalent radical 

guided except for a hydrogen atom from on [ of the 1st place ] a nitrogen atom. 

A morpholino radical means the univalent radical guided except for a hydrogen atom from on the 

nitrogen atom of a morpholine. 

[0022] 

A furil radical contains 2-furil radical and 3-furil radical. 

A thienyl group contains 2-CHIENIRURU radical and 3-thienyl group. 

A thiazolyl radical contains 2-thiazolyl radical, 4-thiazolyl radical, and 5-thiazolyl radical. 

moreover, the thiazolyl radical permuted by C1 - C6 alkyl group — at least one hydrogen atom 

on the ring — C1 - C6 alkyl — desirable — C1-C — 4 alkyl group, it is the thiazolyl radical 
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more preferably permuted by the methyl group, for example, a 4-methyl thiazole-5-IRU radical 
etc. is mentioned. 

A pyridyl radical contains 2-pyridyI radical, 3-pyridyl radical, and 4-pyridyl radical. A pyrrolyl 
radical has desirable 1 -pyrrolyl radical (N-pyrrolyl radical) including 1 -pyrrolyl radical, 2-pyrrolyl 
radical, and 3-pyrrolyl radical. 
[0023] 

N and N-JI C1 - C6 alkylamino C1 - C6 alkoxy group have the gestalt which N and N-JI C1 - 
C6 alkylamino radical, and C1 - C6 alkoxy group compounded, and N and N-diethylaminoethoxy 
radical etc. is mentioned. 

A pyrrolidone-HRU radical contains a 2-pyrrolidone-1-IRU radical and a 3-pyrrolidone-HRU 

radical. 

[0024] 

C1 defined by A and A' - C10 alkylene group mean the alkylene group of the shape of the shape 
of a straight chain which has 1-10 carbon atoms, and branching, for example, methylene group, 
methyl methylene group, ethylene, propylene radical, heptylene radical, 2, and 2-dimethyl 
propylene radical, a hexylene radical, etc. are mentioned. 
[0025] 

Various kinds of above-mentioned radicals and besides the permuted gestalt which was 
mentioned above At least one hydrogen atom on the radical For example, a fluorine atom, a 
chlorine atom. Halogen atom; nitro group; amino-group; hydroxy group; thiol group; formyl group; 
carboxyl group; cyano group; carbamoyl groups, such as a bromine atom and an iodine atom; A 
methyl group, An ethyl group, a propyl group, an isopropyl group, butyl, an isobutyl radical, sec- 
butyl, tert-butyl, a pentyl radical, an isopentyl radical, Alkyl groups, such as a neopentyl radical 
and a tert-pentyl radical; A phenyl group, Aryl groups, such as a naphthyl group, a biphenyl 
radical, and an anthranil; A pyrrolyl radical, Alkoxy carbonyl groups, such as heterocycle radical; 
methoxycarbonyl groups, such as a pyridyl radical and a thienyl group, and an ethoxycarbonyl 
radical; An acetyl group, Acyl groups, such as benzoyl; a non-hydrogen atom or radicals, such as 
alkoxy group; methylthio radicals, such as a methoxy group, an ethoxy radical, and a propoxy 
group, an ethyl thio radical, and a propyl thio radical, may permute. [, such as alkylthio group;, ] In 
addition, the carbon atomic number in these substituents is not contained in above-mentioned x 
or y. 
[0026] 

With the salt permitted pharmaceutical^, moreover, alkaline metals and alkaline earth metal, It is 
a salt with a salt with ammonium, alkylammonium, etc., a mineral acid, or an organic acid. For 
example, sodium salt, potassium salt, a calcium salt, ammonium salt, An aluminum salt, triethyl 
ammonium salt, acetate, propionate, Butyrate, a formic acid salt, a trifluoroacetic acid salt, a 
maleate, a tartrate, citrate, A stearate, succinate, ethyl succinate, a salt lactobionate, Gluconate, 
glucoheptonate, a benzoate, a methansulfonic acid salt, An ethane-sulfonic-acid salt, a 2- 
hydroxy ethane-sulfonic-acid salt, a benzenesulfonic acid salt, A Para toluenesulfonic acid salt, a 
lauryl sulfate, malate, an aspartic-acid salt, Glutamate, adipate, a salt with a cysteine, a salt with 
N-acetylcysteine, A hydrochloride, the hydrobromate, phosphate, a sulfate, an iodine hydro acid 
salt, a nicotinic-acid salt, an oxalate, a picrate, a thiocyanate, an undecanoic acid salt, a salt with 
an acrylic-acid polymer, a salt with a carboxyvinyl polymer, etc. can be mentioned. 
[0027] 

[Embodiment of the Invention] 

this invention compound (1) is compoundable by the approach shown below. 

[0028] 

[Formula 5] 
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CH(OEt) 3 / — 

/r^ h Lewis acid R2- C/ "Ci^ 

R1 ( c ) (1)Q = H 



[0029] 

Manufacturing method 1; An aniline derivative (a) is made for J.Heterocyclic Chem., the 25th 
volume, and the 1649th term (1988) to react to reference with ORUTOGI acid ester, such as 
ORUTOGI acid TORIMECHIRU and a triethyl orthoformate, under existence of the acid catalyst 
of an acetic acid or a hydrochloric acid, or nonexistence, and a imino ether derivative (b) is 
obtained. 150 degrees C of reaction temperature of reaction time are 2 - 72 hours at 70-100 
degrees C preferably from a room temperature. Next, a imino ether derivative (b) is made to 
react with the suitable amino acetaldehyde dimethyl acetal in a solvent (a methanol, ethanol, 
propanol, a tetrahydrofuran, dioxane, toluene, a methylene chloride, chloroform, an acetonitrile, 
ethyl acetate, dimethyl sulfoxide, dimethylformamide, etc.), and a formamidine derivative (c) is 
obtained, the reaction temperature at this time — room temperature - it is 70-100 degrees C 
preferably, and 150 degrees C of reaction time are 2-24 hours. Next, a formamidine derivative 
(c) can be made to be able to react into a suitable solvent under coexistence of Lewis acid or 
acid catalysts (a titanium tetrachloride, trifluoro borane etherate, acetic acid, etc.) (the ether, a 
tetrahydrofuran, dimethoxyethane, dioxane, etc.), and this invention compound (1) can be 
compounded (it is synonymous with the above the inside R1 and R2 of a formula). Moreover, it 
can also lead to other this invention compounds (1) by changing mutually R2 of this invention 
compound (1) compounded by this approach. 
[0030] 
[Formula 6] 



_<Q_ N H 2 NH_, HCHO ^ ^^O-^ 

/ tHx/mtal L 0 



R2 

R' 



(a) 



glyoxal R1 0 

(1) Q = H 



[0031] 

Manufacturing method 2; a compound (1) is also directly compoundable from an aniline derivative 
(a), namely, an aniline derivative, ammonia, formaldehyde, and a glyoxal — the ratio of 1:1:1:1 — 
mixing — the inside of the mixed solvent of water, or alcohol/water — reaction temperature — 
room temperature - 1 50 degrees C (1 ) of this invention compounds are compoundable by 
reacting at 70-120 degrees C preferably (it is synonymous with the above the inside R1 and R2 
of a formula). 
[0032] 
[Formula 7] 
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[0033] 

Maniffacturing method 3; it is the following, and the aniline derivative (a) (R2 shows a 
permutation alkoxy group, i.e., R2=R30) which is synthetic intermediate field can be made and 
compounded. Namely, a nitrobenzene derivative (d) (leaving groups, such as a fluorine and 
chlorine, are shown by the inside X of a formula) other notations — the above — being 
synonymous — the inside of a suitable solvent (a methanol and ethanol — ) Propanol, a 
tetrahydrofuran, dioxane, toluene, a methylene chloride, Chloroform, an acetonitrile, ethyl 
acetate, dimethyl sulfoxide, need, such as dimethylformamide, — responding — a base 
(triethylamine, N, and N-diisopropyl ethylamine — ) It can react with various corresponding 
alcohols under existence of a pyridine, potassium carbonate, a calcium carbonate, cesium 
carbonate, sodium hydride, sodium methoxide, a t-butoxy potassium, etc., and a compound (e) 
can be manufactured. At this time, 0 degree C - 80 degrees C of reaction temperature are 0 
degree C - a room temperature preferably, and reaction time is 1 - 2 hours preferably for 1 to 
12 hours, next, a compound (e) — the inside of a suitable solvent (a methanol, ethanol, and 
propanol — ) A tetrahydrofuran, dioxane, toluene, a methylene chloride, chloroform, Reducing 
agents, such as an acetonitrile and ethyl acetate (under palladium activated carbon / hydrogen 
ambient atmosphere) Palladium activated carbon / hydrazine hydrate, palladium activated 
carbon / ammonium formate, Tin(II) chloride 1 hydrate, iron/ammonium chloride, a Raney nickel 
catalyst / hydrazine hydrate, etc. can manufacture an aniline derivative (a 1 ) by returning a nitro 
group using the bottom of palladium activated carbon / hydrogen ambient atmosphere preferably, 
reaction temperature — room temperature - it is room temperature -100 degree C preferably, 
and 1 50 degrees C of reaction time are 1 hour - 24 hours. 
[0034] 
[Formula 8] 




[0035] 

Manufacturing method 4; through intermediate field (h), a compound (1) is the following, and can 
be made and manufactured. A phenyl boron acid or a halogenation phenyl derivative (f) (the 
inside Y of a formula expresses B(OH)2 or a halogen atom) other notations — the above — 
being synonymous — the inside of a suitable solvent (a methanol and ethanol — ) Propanol. a 
tetrahydrofuran, dioxane, toluene, a methylene chloride, Chloroform, an acetonitrile, ethyl 
acetate, dimethyl sulfoxide, By dimethylformamide etc., under copper catalyst ([Cu(OH) TMEDA] 
2CI2, 2b(CuOTf) enzene, etc.) existence, It condenses with an imidazole derivative under an 
oxygen ambient atmosphere preferably, and intermediate field (g) can be manufactured [Organic 
Lett., the 2nd volume, and the 1237th term (2000)]. The room temperature of reaction 
temperature is desirable and reaction time is 12- 24 hours. Subsequently, intermediate field (g) 
can be reacted at 100 degrees C - 150 degrees C among 48% hydrogen bromide, and an 
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intermediate-field compound (h) can be manufactured. Reaction time is 1 2 hours - 24 hours 
preferably for 1 2 hours to 72 hours. 
[0036] 
[Formula 9] 



/ q ^/cliRax/JtS / Q 

R 1 R 1 

(g) (1) 



[0037] 

Next, 4 -(imidazole-1-IRU)- The Mitsunobu reaction (Org.Reactions, the 42nd volume, the 335th 
term) can be used, and a phenol derivative (h) and various corresponding alcohol can be 
manufactured. A compound (h) namely, in suitable solvents (a tetrahydrofuran, dioxane, toluene, 
a methylene chloride, chloroform, an acetonitrile, ethyl acetate, dimethyl sulfoxide, 
dimethylformamide, etc.) A phosphine reagent (triphenyl phosphine, tributyl phosphine, a 
diphenyl-2-pyridyl phosphine, etc.), diazo reagent (a diethyl azo dicarboxy rate, G tert-butyl azo 
dicarboxy rate, etc.) and various corresponding alcohols — 0 degree C - a room temperature — 
desirable — a room temperature — 2-12 hours — reacting — this invention compound (1) (the 
notations in a formula are the above and this meaning.) It can manufacture. Or various alkyl 
halides (R3X and X express a halogen and other notations are synonymous with the above) a 
suitable solvent (an acetone, dimethylformamide, and a tetrahydrofuran — ) inside, such as the 
ether, — a suitable base (triethylamine, N; and N-diisopropyl ethylamine — ) It comes out under 
existence of a pyridine, potassium carbonate, a calcium carbonate, cesium carbonate, sodium 
hydride, sodium methoxide, a t-butoxy potassium, etc. It can react at a room temperature 
preferably for 2 to 24 hours, and the 0-degree-C - room temperature, and this invention 
compound (1) whose R2 is R30 can be manufactured. 
[0038] 

Taking orally or a parenteral target can be medicated with this invention compound and its salt 
permitted pharmaceutical^. The administration pharmaceutical form is a tablet, a capsule, a 
granule, powder, powder material, the trochiscus, an ointment, cream pharmaceuticals, an 
emulsion, suspension, suppositories, injections, etc., and can manufacture all with the 
pharmaceutical preparation technique (for example, the approach of specifying to the 14th 
amendment Japanese pharmacopoeia) of common use. These administration pharmaceutical 
forms can be suitably chosen according to a patients symptom, age, and the purpose of a 
therapy. In manufacture of the pharmaceutical preparation of various pharmaceutical forms, 
excipients (for example, crystalline cellulose, starch, a lactose, a mannitol, etc.) in ordinary use, a 
binder, lubricant (for example, hydroxypropylcellulose, a polyvinyl pyrrolidone, etc.) (for example, 
magnesium stearate, talc, etc.), disintegrator (for example, carboxymethyl-cellulose calcium etc.), 
etc. can be used. 
[0039] 

The dose of the salt permitted pharmaceutical^ is 1-2000mg per day in the case where an adult 
is treated, and medicates the compound list concerning this invention with this in 1 time per or 
several steps day. This dose can be suitably fluctuated according to a patient's age, weight, and 
symptom. 
[0040] 

[Effect of the Invention] 

The compound concerning this invention and its salt permitted pharmaceutically have the 
outstanding 20-HETE production inhibitory action, and is excellent also like physical properties, 
such as solubility. Therefore, the compound concerning this invention is useful as the illness with 
which 20-HETE in Homo sapiens and an animal is concerned, for example, various kidney 
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disease, the cerebrovascular disease, and various cardiovascular disease remedies. 

[0041] 

[Example] 

Hereafter, an example is given and this invention is explained in more detail. 
Example 1 

Manufacture of a 1-[4-propyl phenyl]-imidazole hydrochloric acid (compound 108) 
4-propyl aniline (2.03g, 0.0150 mols) Triethyl orthoformate (4.99g, 0.337 mols) Mixture was stirred 
at 100 degrees C for 7 hours. After cooling to a room temperature, it is a methanol to reaction 
mixture. (15mL) The amino acetaldehyde dimethyl acetal (5.69g, 0.0541 mols) was added, and it 
stirred at the room temperature for 30 minutes, and stirred at 100 more degrees C for 4 hours. 
They are dimethoxyethane (20mL) and a 1M titanium-tetrachloride-toluene solution to the 
residue which condensed reaction mixture and was obtained after cooling to a room temperature. 
(21 mL 0.021 mols) In addition, it stirred under heating reflux further at the room temperature for 
4 hours for 1 hour. After cooling to a room temperature, the sodium-hydroxide water solution 
was added to reaction mixture, and chloroform extracted. The organic layer was dried and 
condensed with magnesium sulfate. A silica gel chromatography (chloroform-methanol = 97:3) 
refines the obtained residue, and it is a 1 -[4-propyl phenyl]-imidazole. (2.0g) It obtained as 
brown oily matter. A 4-N hydrochloric-acid-ethyl-acetate solution is added to a product, and it 
recrystallizes [ mixed solvent / of ethyl-acetate-chloroform ], and is an end of non-color 
powder-like title compound. (1.38g, 41.2%) It obtained. The 155.5 to 157.0 degree C melting point 
[0042] 
Example 2 

Manufacture of {2-[2-(4-imidazole-1-IRU-phenoxy)-ethoxy]-ethyl}-dimethylamine 2 
hydrochloric acid (compound 116) 

Sodium hydride (60% oil, 1.0 g, 0.26 mols) Dimethylformamide (3.0ml) Bottom of ice-cooling to 
suspension, N, and N-dimethylamino ethyloxy ethanol (2.3g, 0.26 mols) Dimethylformamide 
solution (5ml) It was dropped and stirred for 1 0 minutes. It is 4-fluoro nitrobenzene to this 
reaction mixture. (3g, 0.021 mols) Dimethylformamide solution (10mL) It was dropped and stirred 
at the room temperature for 2 hours. Water is added to a reaction mixture, ethyl acetate 
extracts, after saturation brine washing, it dries MgS04, an organic layer is condensed under 
reduced pressure, and it is a dimethy|-{2-[2-(4-nitro phenoxy)-ethoxy]-ethyl} amine. (5.9g) It 
obtained. It is a methanol about the compound obtained above. (100mL) It dissolves and is 10% 
palladium activated carbon. (0.6g) In addition, it stirred at the room temperature under the 
hydrogen ambient atmosphere for 3 hours. After checking disappearance of a raw material by 
TLC analysis, cerite is used, insoluble matter is filtered, filtrate is condensed, and it is an aniline 
derivative. (5.0g) It obtained as brown oily matter. Next, it is a triethyl orthoformate to this 
aniline derivative. (10mL, 0.060 mols) In addition, it stirred at 100 degrees C for 20 hours. After 
cooling to a room temperature, they are a methanol (80mL) and an amino acetaldehyde dimethyl 
acetal to reaction mixture. (6.8mL, 0.063 mols) In addition, it stirred at 100 degrees C for 1.5 
hours. It is dimethoxyethane to the residue which condensed reaction mixture and was obtained. 
(30mL) 1 M titanium-tetrachloride-toluene solution (25ml_, 0.025 mols) In addition, it stirred under 
heating reflux for 5 hours. After cooling to a room temperature, the sodium-hydroxide water 
solution was added to reaction mixture. After filtering the insoluble matter which deposited, ethyl 
acetate extracted filtrate. The organic layer was dried and condensed with magnesium sulfate 
after saturation brine washing. NH mold silica gel chromatography (hexane-ethyl acetate = 1:2) 
refines the obtained residue. {2-[2-(4-imidazole-1-IRL)-phenoxy)-ethoxy]-ethyl}-dimethylamine 
(0.40g, 6.9%) was obtained as oily matter. The product was dissolved in the ether, the powder 
which added the 4M hydrochloric-acid-ethyl-acetate solution, condensed, and deposited was 
washed with ethyl acetate, and the title compound was obtained. (428mg) . The 1 74.0 to 1 79.0 
degree C melting point 
[0043] 
Example 3 

Manufacture of 1-[4-propyloxy phenyl]-imidazole toluenesulfonate (compound 94) 
4-(imidazole-HRU) phenol (1.0g, 6.25mmol) Propanol (563mg, 9.38mmol) Triphenyl phosphine 
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(2.46g, 9.38mmol) And tetrahydrofuran (20mL) The diethyl azo dicarboxy rate (1.48mL 9.38mmol) 
was applied to mixture, and it stirred at the room temperature for 6 hours. After condensing a 
reaction mixture, ethyl acetate (40mL) was added and 1M hydrochloric acid (20mL) extracted. 
Ethyl acetate extracted, after neutralizing a water layer by 5M sodium hydroxide. The organic 
layer was dried and condensed with magnesium sulfate after saturation brine washing. NH mold 
silica gel chromatography (hexane-ethyl acetate = 1:2) refines the obtained residue, and it is a 1- 
[4-propyloxy phenyl]-1 H-imidazole. (1.1 7g, 92%) It obtained as colorless oily matter. This is 
dissolved in ethanol and it is p-toluenesulfonic acid monohydrate. (1.1g, 5.78mmol) The crystal 
which added the ethanol solution and deposited is filtered and it is an end of non-color powder- 
like title compound. (1.98g, 85%) It obtained. The 148.0 to 150.0 degree C melting point 
[0044] 
Example 4 

Manufacture of 1-[4-butoxy phenyl]-2-methylimidazole toluenesulfonate (compound 1 1 7) 

(1) 4-methoxypheny borate (3.7g, 24.4mmol) 1-H-2-methylimidazole (1.0g, 12.2mmol) Methylene 
chloride (48mL) [Cu(OH) TMEDA]2CI2 (g [ 0.57 ], 1.22mmol) was added to mixture, and it stirred 
at the room temperature under the oxygen ambient atmosphere for 18 hours. Filtrate was 
condensed, after filtering the reaction mixture and removing insoluble matter. NH mold silica gel 
chromatography (hexane-ethyl acetate — 4:1) refines the obtained residue, and it is 1-[4- 
methoxypheny]-2-methylimidazole. (2.35g) It obtained. 

[0045] 

(2) 1-[4-methoxypheny]-2-methylimidazole (2.0g) 48% hydrogen bromide (20mL) Mixture was 
reacted at 100 degrees C for 16 hours. The crystal which deposited after neutralization by 6M 
sodium hydroxide after cooling reaction mixture to a room temperature is filtered, and it is 4-(2- 
methylimidazole-1-IRU) phenol. (0.75g, 40%) It obtained. 

[0046]; 

(3) 4-(2-methylimidazole-1-IRU) phenol (0.20g, 1.2mmol) Dimethylformamide (2mL) To a solution, 
it is 1-IODQ-n-butane. (0.25g r 1.38mmol) Potassium carbonate (0.1 9g, 1.38mmol) In addition, it 
stirred at the room temperature for 64 hours. Water was added to reaction mixture and the 
mixed solvent of hexane-ethyl-acetate =1:1 extracted. The organic layer was dried and 
condensed with magnesium sulfate after washing with saturation brine. NH mold silica gel 
chromatography (hexane-ethyl acetate = 4:1) refines the obtained residue, and it is 1-[4-butoxy 
phenyl]-2-methylimidazole. (0.1 7g, 64%) It obtained. The crystal which dissolved this in ethanol, 
added the ethanol solution of p-toluenesulfonic acid monohydrate, and deposited is filtered, and 
it is an end of non-color powder-like title compound. (0.1 8g, 39%) It obtained. The 148.0 to 149.0 
degree C melting point 

[0047] 

The compound shown in Table 1 was compounded by performing the same reaction actuation as 
examples 1-4 using the start raw material which corresponds respectively. In addition, in Table 1, 
the compound compounded in the examples 1-4 was marked collectively. 
[0048] 
[Table 1] 
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20-HETE production inhibitory action was examined about the compound given [ above- 
mentioned ] in a table. 

The exam was performed based on J.PharmacoI.ExpTher., the 268th volume, and the approach 
of a page [ 474th ] (1 994) publication. 

3-morpholino propane sulfonic acid of 50mM(s) which contain the magnesium chloride of 5mM, 
and ethylenediamine tetra-acetic acid JISODIUMUSORUTO (EDTA) of ImM for the test drug 
solution prepared to ImicroM by DMSO (MOPS) (pH7.4) It adds to the buffer solution. As a 
source of an enzyme, a Homo sapiens kidney microsome fraction (Human Cell Culture Center, 
Anatomic Gift Foundation), The [5, 6, 8, 9, 1 1, 12, 14, 15] tritium-arachidonic acid was added as a 
substrate, NADPH was added as a coenzyme, and it was made to react at 37 degrees for 1.5 
hours. After adding the formic acid to reaction mixture and making it suspend a reaction, the 
acetonitrile (50% of final concentration) was added. The amount of production of 20-HETE was 
measured using the high performance chromatography with a radioactive substance detector 
equipped with an ODS column (the biotechnology sill C18, Bio-Rad make). 
[0067] 

The amount of production of 20-HETE at the time of compound additive-free was made into 
100%, and the rate of control (%) was computed from the amount of 20-HETE production when 
adding a compound. The result is collectively shown in the above-mentioned table 1 . 
Moreover, the amount of production of 20-HETE at the time of compound additive-free was 
made into 100%, and the 20-HETE production when adding a compound also computed the 
compound concentration (IC50 value) checked 50%. The result is also collectively shown in the 
above-mentioned table 1 . 
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;l/-2-rolfz;l/lXttSR 1 4 — A ' - (5£<f, R 1 4 fi C 3 ~ C , 0 is 5 u T )\s * 
C,~C, o T >l> n * S , C 2 ~C, ,,7^*^*1, ->* * * V ^ ^ ;1/ a , C 
, ~C 6 7;l/ + ;Hfigl?nft->-t*y * + 1f-;H, ->* * * -9" - a , C 

, ~C 6 7;b*;HT'|g5? ftfc '<> > /i'^ + t^;H > tf * n [2 

. 2. 1] -N/^y-2-^;H, C, ~C 6 7*t*f*8, 4-C 2 ~C 6 T;I/3* 
is ii )V X — Jl> e ^ 7 ~>* V - 1 - ^ )l> & „ tf D >J ;!/ S , N . N-->'C , ~C 6 7;l/ + ;l/7 5 
/C, ~C, 7*3**/I, C, ~C, + ~C, 7*3 + ->fi, 

^x-;l/S> tog H>- 1 --T^STftD, A ' fi C , ~C, o 7;V+l/ySt'$5. 10 

COO 1 33 
[0014] 

*5iw{c*3^t, rc,~c,j ks', *<d&icWc< x ~ y mommm^zm? z c 20 

COO 1 5 ] 

o 

C, ~C, 4 T ;1/ * ;l/ B fi > RJRJK?* l ~ l 4M^smiS#X«#««<D/' a 

ilc 1* L , C , ~ C 8 T )\> * ;l/ S » * bi> o C , ~ C 8 7;V^;Hi: L T (4 > 00 if > 
^f-jl^m. lf;H % n-7°nt!;l/S, n-7^;l/S. n - 'N * ;l/ 8 . n-^^^^a 

, n-^-^^;i/S, ^y7f;H> s e c - ;/ ^ ;i/ , -< y^yf -fy\ + y;H 
. a-^fyl/Ayf/H, 3. 3-y/f;l/7f;Hi&^*U!3»SL^ 30 
C 3 ~C, o ->^aT>»I/^yl/S(i. IS fR ISC ? £ 3 ~ 1 0f@^-r«.^«7;l/ + ;l/S5rmi*L 
, m X IS , y^Dynlf;H > ^ a 7 ^ ;l/ a , > >? a ^ ^ )l> a , •>*D'\ + -y;H < 
i/^ u^sf=f-)Vm, is ? ^ f if e, ni „ * T- & . ~> ^ n •? u tf ;l/ S , */ 

5 a ^ V ^ ;l/ S x ->^nA^y/VStf»J LV\ 
COO 1 6 ] 

c 2 ~c, 4 z;i/-y-;i/Sf4. '>i< iooiig^stfK«gf%2~i 4 
5lg«xa»S«07;^r;H^tftL, 0iJxff. x^^^S, :/a^x;i,a. 2- 
7f-;H, 3-^f;l/-2-7f-;H, ^yf-;H> 2 - 2 - ^ > 7- - ;l/ 

'N * -fe x ^ a . 2, 4 > ^ i/* ji - ;b a , ^yf-;H, * * x ;l« 8 > 3, 7 - 

S> ^ ^ ;l/ - 2 , 6 - :* * * s; x x ;l/ S & E tfi m If £ n 1> o 40 
C 2 ~ C , 4 T;l/*-;l/S«, i:t>lO<0H«ie^RZJ : J^*^^%2~6{@*-r5 

f-;H, S-^V^n^S, ^\^-trx;l/S, ^f=f--)Vm. * t> * — ;U S ^ if % 

[0 0 1 7 ] 

Ci ~ C , o 7 ;1/ n + >/ g » , K^lp?^i~i 0MT3MttX«#&ttcQT;U3* 
^a*S«L. C, ~C, 7;l/3*J/Ii«ffS Lv>„ C , ~C, 7;I/3*f ItLTIi, 

00* tf. p<h^->a, xh^^a. yo**->s, -fy^n# + j/i, n-rht-yi, 
-fyrh^-yi. t e r t-yh^->a, ^^v-^^-^^a. ^y^^^-^^a^if*^ 
(f ens. so 



(6) 
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[0018] 

C, ~C 6 7;b3*->C, ~C 6 Z;l/3^>>ati % c, ~C 6 7;l/3 + ->ifcC, ~C 6 
7;l/3*->S)ti , l^Lft«I ; &St'5'E)tf)T'$ C, ~ C 4 7 n * C , ~ C 4 7 ;l/ 

3 * -> S # # $ L ^ <, 4" T* . *h*S/:ch*5/£» n-^h+S/x-h + ^aftH* 1 *?) 

L^c 

C 2 ~C 6 7 ;i, 3 * ~> # ;b # x ,b S ti , ^i!IJI?£2~5{@W^£M#X{i#«tt£>7 
;n*-/ltliO>!iyl/#z;|/i (-CO-) tfW.'£H,rcBm*m-r Z t><DT'& *) . C 2 
~ C 4 7;b3 + ->A;l/t;r;Htf!J|L^ 0 *ft, ^ h 4=- > ft )l # — )V g , x h * is ± 

[0019] 10 

So 

v> * * I* x /I/ S li . at ng?t LTiflf^ 2lSt5gSa^lS ( ^ * * "9- V ) , 
, ~C 6 7;i/*;HT'S^fnfc->***^-;Hli, ^wlcitfc, ~C 6 7;i/ + ;H 

T'i!S?nT^T t> <fc < , M*. IS 5 . 5 -is tl-fr- l . 3 - 2 - * fr&K 

2T'65 t 20 
[ 0 0 2 0 ] 

c, ~c 6 t >\y*fr?-*mi&. mmm?%:i~6mti-t%w.mvixteft&Vi<DT>\s*)\sm 

£ l m<D^*m (-S-) #}t^L/<:»MWLTfcy, C, ~ C 4 7 ;P * ;l/ t * S # 
[ 0 0 2 l ] 

»?n5 HOl^SftL, 0»J > l -tfny v?z;H, 2 - tf n y s> =. )V S , 3 - If 
n'J->*^;H*if^flf^n5o C , ~ C 6 7;l/ + ;l'ST*§ft? tifc tf □ U )VMH * 
^ollOi^^Hioo**!?*^, ~c 6 »SL<ac, ~ c 4 y 

;l> * ;P m <fc T @ m £ ti If p U v 7 x ;l/ S T & 0 , 09 (f . N-**-;H£nys>:/-2 30 

I«ts. c, ~c 6 7;i/ + ;HT-ii?nfte'<y yr;nti, oiioif if c 
, ~C 6 7;l/ + ;l/S{c<J;oT»^^tx/-ct!^U^^;l/Si?*t). fll > N - * t ^ tf a- 
U ->* > - 2 - ;V m . U-*r>m^.Vi/l/-3-^)\sm%:£-tfm<>ft>tl2>o 

4 - C 2 ~ C 6 7;V3*'>A;l'iK-^e'l7^y - l-Y;Hti> k!^7 ^^O 4 ffiot 
ig HC ? C 2 ~ C 6 7 ;l, * ~> # ;U x g T* if £ ft . 1 GKDmmm? ±fr <E> TkmWL? 

***iiyitt, * ;i/ * u >o g ir is ^ ± ^ £ 7k m m * v& ^ t si » z ft s 1 us <d m * m 

»f5, 40 
[ 0 0 2 2 ] 

7'J;Hii> 2 - y y ;l/ S , 3 - 7 y ;i/ » 5: # Cy . 
^.x-^ati. 2-^x-;l/;l/S. 3-^x-;l/S^#tf 0 

f7V'J;Htt, 2-f7V l MI 1 4-f7y*'Jii, 5-r77'J;H*ttf. $ 

„ c , ~ c 6 7 * >i m t m & £ ft n. f- 7 v y >i a « , o ji ± <d '> & < £ *> 1 o^?j<^ 

SftfC, ~C 6 7fr*r)l>* »$L<«C, ~C 4 iO^S L<(i^f;H 

tc.toTfiJII^n^^T'yyyl/STfet), (f 4 - ^ f /l/f 7 - 5 ;HS H 

& m if p. ti 3 . 

tfU^;Htt, 2 - if y ;l/ S , 3-t!'J^;H, 4 - tf y ^ ;b S ^ # tf „ if a y ;U S 

l-eay;Ug x 2-eay;Ua, 3-eay;l/S5r^^ % l-lfa'J;H (N-U 50 
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a U sl/£) W»S L^o 
[ 0 0 2 3 ] 

N. N-->*C , ~C 6 7;^;l/7Sy C , ~C 6 7 ;1/ 3 + •> S (i > N. N - 'J C , ~ C 6 
7;l/*^7;y|i:C l ~C 6 Z;l/3^'>S*^^LfcJBffi*W-r^t><DT-*»3. 
. N , N-->'if;l/7$/xF + ->I4i-tfftf&n5, 

ifny h*y - l - m it 2 - fcf a y Fy- 1 - -Ol/ S > 3-tfaU K v - l - ;1/ S £ 
[ 0 0 2 4 ] 

A&tf A' T'll?ft5C, ~C, o KJRS?* 1 ~ 1 0{@*-T^(Sm 

«Xtt»a«€7;l/+l/yS^S«L« 0>J * , ^^U-VS. *^;l/;-<^lx>g, ifU 10 
>S, 7atru>8, -n 7 U > S . 2. ;l/^ai;i/^I» ^ * b > g & i: 

# * tf £ n s o 

[ 0 0 2 5 ] 

t^iocD*^!!?^. m*.i£z? vmw.?. mmw.?. mmm?. b v mm?w<D/\u 7 

yff ; ^ h n g ; 75/i ; tKn*->s : 7- * - S ; *;K;H ; ft # * > ;!/ g 
; fT/l ; * ;b ;l/ S ; V ^ g > ai^;l/S. /De;H, ^y/Dif^l, 7 

;I/S. ^V7f*S, s e c -y^)VM. t e r t - 7 ^ ;b g , ^ V ^ ;l, g x ^V^Vf 
)im. * * ^ > ;l/ g . t e r t-^yf;HI«)7;l' + ;H; 7i-;H, t7f;H 
, 1^7 1- ^i, 7> h7-;Hf 07U-;H ; tfoy;i/g % trys?;l/fi» ^x;=.;i/g 20 
^ © }fi fSl m g : ^ h * -> * ;i/ # - m . xh + ->*Jl/#^;Hf ©7;l/a*->A^^-;V 

m : 7 -tmm. ^ > y >f ^ g ^ © r ;i/ g ; * h ^ ~> g , + :/ a # ^ -> g « 

© 7 rt/ n * ~> g ; *^l/^;*g,x^;i/^;tg, 7°n tf;Vf tif «7;l/ + ;l/f ; f 

St « . ± IE L x X « y fc « # i; ti & o 
[ 0 0 2 6 ] 

A & , A'J^Al, ;1/ -> £ A ^ . T'V^e-'^Affi, 7;l/5-')i i I, h'Jif;l/7yt 
x-^Aig, g^ggiS. :/ a * gg ig , S&ggiS. ffggig, h'J7^tnBiS, W-fyf 30 

^*>»i/3i/^jg N ^;V3a7 h >m&. &mw&m. * * >x;t/* ymm. 

vx^^vSI, 2 - t Fntyi?>x;l/*y|g N ^ > -t? > x ;b * > ^ m . v h ;U 
x>X7l/* >ggi&. v U sl/QKHtt. »J>=f»«* 77^7^y|l, ^ ;l/ * 5 > 83?ig , 
Tv^tf^K^. ^Xxf^i:©^ N-Z-t^^l/^Xx-T^tcoig, & m M x * ft 7* * SS 

y>&i&. sggiffi. <t ^ {tzKig^m. -n^vstis, '>^^nis> wv^mm, =f- 

[ 0 0 2 7 ] 

i^m<Dmm<Dmmi 40 

#58iyHt-&$l (1) ix(f«TKS-r7/a(c<toT^Slct5CitfT*t«„ 
[ 0 0 2 8 ] 
[<fc 5 ] 
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/r-a. CH(OEO, . — v 
R*^Q-NH, I Rt _<Q_ N ^ 0Et 

* (a) * (b) 



/T\ H Lewis acid R 2 — (~\-*C?3 



(c) (1)Q = H 



— ^3~NH 2 NH3, HCHO ^ *~{^'Q N 

/ irlvoyal i. Q 



(a) 



glyoxal R , 

(1) Q = H 



10 



[ 0 0 2 9 ] 

£ti§ & 1 : J. Heterocyclic Chem. , 12 5i, 1 6 4 9 9(1 

9 8 8) *#jsfc7xy;/Bi»# (a) & tc it&mm <Dmmmv>&&.T 1$.^ l±#U 

-Y = y.x--r7l/i§^# (b) %f?5, £ fS iS * « S i& 5 1 5 0 TC . Sf £ L < li 
7 0—1 OO^T'£jSB#fia«:2~7 2B$fl8T*;&£>o XlZ. <f 5 7 X - t )]/ M W ft (b) * 
® 13 & j§ 8t 4> ( * # J — ;V % x * y — ;K :/ n / W — ;K ^h^HFa^^y, 4. -y- 
> , >;l/aiv, Jtgfty^PV, ^nntwl/A, 7*h-h';;l/, & x ^ ;t/ . y ^ ;l/ X 
;l/ * <> K > ;l/-t;l/A7 5 Ff ) 7 = / 7-b h 7;l/f t K-^^f ;l/7-b^-;Vi:5 20 

)SSt*;VA7 5i'*yiift (c) £ f# 3 „ £ <Df% <D fcfcU&lim'U— 1 5 0 °C . ffSl 
< ti 7 0 ~ 1 0 0tt-$!3, gjS^ritt2^-2 4I^MT'$5„ J$UC , 4v;l/A7 5 
ft ( c ) % M S & i§ & 4> ( X - -r 71/ , f h7tKo77>, ^ * r- * X * > x ^ * * 

£ 7l/f X & & £ Wi 8? 8$ (EH^fb^-^v. h V y >l* o 1/ zl — t h , ft 
Ott#T£fS£ -e, #fgHJHk-&1% (1) *^sSt§ci:^ft5 (xSfR 1 , R 2 
«MIEi:|BI»-t?S§) o CCD^ST*^figbfc*fgW<b^-^ (1) <DR 2 fg 5 fC ^ 

it5ctiaotffio*«i!i{t^i (i) t«< c *>t*#£ 0 

C 0 0 3 0 ] 
lit 6 ] 



30 



[ 0 0 3 1 ] 

2 ; itetVa (i) «zx u >§i3?ft (a) ^eig^fiKtScttr-f 5. -r 

x 7zijyli#t7>'t-7 > *;l/A7;l/ftK, * IT if V * * -9" - 71/ ^ 1 : 1 : 
l : l © Jt 35 T* il -S- L 7k $ /c M: Z ;i/ n — 71/ / <D il j£ Jfi 4> K T > £jSi&fi&^ia~i 5 40 
0 *C, !f$L<li70~l 2 0tT'S)£t5LttJ:oT*?gl!9<t^i (1) ^^SKt5 
£ t & V 2 3 ( a* * R 1 . R 2 « tfi IE t m * T- & 3 ) o 
[ 0 0 3 2 ] 

nt 7 ] 



(9) 
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FPOH 




§7C 




[0 0 3 3 ] 

mm&3 ; &i£#m#T'& zt -v >mm& ( a • ) (r 2 ttm&T *fm-?&t>-*> 

R 2 = R 3 0=&^"T) *WTOJ:5 tlT^ffit5Ci:tfft.5„ "T & *> "5 . rhD^v 10 

3 ) « S & ?g & 4> ( ^ * y — /i/ , x * y - ;b , ^d/V-;1/, f h7tFD77y« ->* 

* * -9" > , b x ;/ % Mlt* f - uz/ . ^d*;^> 7th-bU;k y 
^ ;!/ X /!/ * * K , V * =f- iV * ;1/ A 7" 5 H ^ ) i2S g tc JS C T U S ( h U x * )V T = > , N 
. N-^^y^nif^if^ysy^ tf u ^ > , # u A , UK g? # ;i/ ~> ? a , -tr 
>"> A , * HI ft; -J- h U A . thy>A^ h^-^K, t-rh^v-rtU^A*) © # £ T 

, ttfo-tzmttoiTfrzi-frmhKfontSim ( e ) ^syig-rsc^tfr-^So cots 

(SflSti0lC~8 0t> ffSKttOt-SiaT, K JS Bt IS « 1 ~ 1 2^ffl, $? £ L < « 
1 ~ 2 f$ Rfl & £ <, #lc, fb^^l (e) * il ^ & ig j« 4> ( /• * 7 - ;1/ . x * y - , :/ o 
y ' — )V , t h 7 t K n 7 7 y ( ~>* * * -9- y , b ;I/ x > % ig ft * ^ U > » ^ n d twb A , 20 

ASttK/ t ^^^•f AStti^/ff^T- V^&x* A, JgftXX (II) 

1 Tkftll^K ^/^ffcTV^x^A, v >y t K 9 5? > *' flllSHS * »$L<«^ 

9 9 J*> Ajg1±K/7k^l?H^T) %ffl^TzbnI«:l^t5ci:T'7zijy||I# (a 

• ) zmmr z c ttfv z z <, s js is an* s is ~ 1 sot, afSLOiSis—i oott- 



; {fc#» (1) «4>lia# (h) *gt«Ti!)SlclTSIt5Ci:A'tt5 0 7 
iz;l/;KD>iJftHAnyyft7i-;Hfifl: (f) CK*Y«B (OH) 2 g fc li /n 
Dyvg??iL, ^<Offi<Die#«HuI2i:llgT'fe5) £ ig ^ £ ?g (y*y-;K x 
*y — >K 7"d;V-;K ^h^tFn^^^, v'**^:'. h;l/i> % Uit^^VZ/ ^ 40 
^DDt>;l/A, 7th-hiJ;k Btiif;K *J * f- )\> X )V * * ~> K , ~>" ^ ? ^ * ;1/ A 7 
SFI) T'^teJK ( [Cu (OH) TMEDA] 2 C 1 2 , (CuOTf) 2 benze 
n e^) #£T. »H< » £ X I? ffl IT T- W 5 ^ V- A/ M ff & i: {8 L ff» IH # ( g ) * 
Wife? % C ttfT Z % [Organ i c Le t t. , 2 # , 1 23 7 1 (2000) 
] o SJSiSSfctSiStfJffi: L < , JS *S « 12-24 f%mT*&Zo ^^T\ 4>Mtt ( g 
) * 4 8 %^{fc7kiRf 1 0 0 t~ 1 SOtT'SlSL^P^^ft-a-tl (h) Sriysg-T-Silfctf 
T? # 3 „ £ £ ft 181 tt 1 2B#B8~72R#fig. # 3: L < (i 1 2 ft H ~ 2 4 ft 63 T* & £ <, 



[ 0 0 3 4 ] 
lit 8 ] 




30 



[ 0 0 3 5 ] 



[ 0 0 3 6 ] 
lit 9 ] 
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[0 0 3 7 ] 

#tc. 4- C-C^^V — 7U— l — T/U) -7iy-;Hift (h) i:tt£-T 51« (DTK 
n-;l/*^SSJS (Org. Reac t i ons. $4 21, ^ 3 3 5 S) £ £J ffl L g£ 10 
iltSCttfT'tS. ?" & 15 , VC&m (h) £ jg iy & jg & (fh7kKn77^, S> * 
h ;1/ x z/ , tgfb^^uv, * n n * ;l« A , 7th^h'J;K S&x^/l/, ^ * * 
;l/ X ;l/ * * -> F , j;^;l/*il/A7 5K?) ff, *X7-f vSI ( h V 7 x — )l> * X 7 
h 'J 7f ;l/*X7-f > J f'^7x^;l/-2-tf 'J ->';l/*X7-f >f ) . i?Tyum ( 
5? X ^ )V TV "J t) A> # * U — h * - t e r t — 7~ =f- )\/T "7 i? ft J\/ & is \s ~ h ^ ) » 
Stf»)£t5i«<0 7;l/n-;l/ii:^, Ot~II, »^L<{iSJgfcT2~i 2^5 
JSL, #fgH;Hfc£-?& (l) (S*E§ttiEi:iI8T*$5„ ) *g21"5i:t!(i^S5 
. ttwtt, i^^Anfyft/;!/*^!! (R 3 X, X ti a y > * « L . *-<Dte©E*§« 

x — T)im) mm ft MS (HJif)V7;v> N, N--7^V7ntf;l/Xf ;l/7 20 

= If U 5> > , S! # 'J ■? A , I®A;^>7A, #2 & -fe A . 7j< SUt h 'J "7 A , 7" 

^i&{CT2~2 4P#fSKJSL. R 2 R 3 O X* & % <t& Vn (I) *IIIt8Ci:tf 

[ 0 0 3 8 ] 

* © » m s « * »k ^t^/i^k mnm. »ak mm. hn-fi, * 
■j - a #k a aq , mmm. * ak &mmft <? . ^irti&mmvmm&ffi c m *. a . 

3? I 4 5SdEB*«^7J^^^f •STaffi) fC «fc ^ T « & £ C # T* £ 5 . ttl & <D & 

m © §y >g tc ^ r nm<ommm (mz.i£. m^-t^u-x. ^ > 7° ask v> 

x h - ;P ft if ) , 3J ( 0U x l£ . tKn*>'7'o^;Hr;Pn-7^ Uz;Hfn 'J F 
>ft£) . (0>Jx.tf, 7.7-7 y V»T$r*'>*A, , jM«8J 

, * ;l/ # * 3/ ;* ;l/ -te ;l/ n — 7. tj ;l< <7 A ft E ) & E * ffl C t ft V Z 2> , 
[ 0 0 3 9 ] 

T*lBl~2000mgT*fe»5. Ctl^lBllHlXfi^leltC^^TS^-r^o C©S#i 

it. mm<D^m. #mRvmmc£-oTm'g.mm?z£ ttf-pss. 

[ 0 0 4 0 ] 

[fgHJiOSfrjil] 40 

. H r- & Xf tb M *3 if 3 2 0 - H E T E ft M t> % 01 ^ > ^>J ^- {±* & « W 01 « > B ft W m A . 

[ 0 0 4 l ] 

[5lfifiM] 

£«sw***f T*«w*sefc#L < WW-*-*. 
i- [4-7Dt:;i/7i-/i'] -^$^y-;Hi (it^ii 0 8) o^it 

4-7Pfc!/l/7- , J> (2. 03g, 0. 0l50mol) i: * ^ h b 'J xf ^ 50 
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(4. 99g. 0. 3 3 7 m.o 1 ) OS^ft* 1 0 0 T1? 7 ftlBiff Lft. SfllC^ 
SILfc^tc, SlSfSlc^^y-^ (l 5mL) t75/7-b H7^fk F->*^f/l/7t 
Z — (5. 69g, 0. 054 lmo 1) *ttsalL. m'UiCX 3 0 #J@#L % 1 

o o tTM^^itf bfco m'uicnm^tz'&ic, 5.fo&&mmLTWc>txrzm&ici; * t 

*i/x?> (20mL) t 1 ME3S(tf h;l/xyjgf^ ( 2 1 m L . 0.02 1 

;l/A-**y-rt/=9 7 : 3 ) T-ISLl- [4-7nkf;l/7i-;l'] - 5 ^ y - ;U 
(2. 0 g ) Srmfejfttf^J t L T»7c 0 £fiSc^lc 4 N iSK-S^i^-'I/^fS^inx. 10 

x^;l/- * u u *;l/A<D jg^ig&fr £ff L. M&®3iVi(Dmm<t'&Vl> (1. 38 g 
4 1. 2%) ^ift. SiSl 5 5. 5-1 57. Ot 
[ 0 0 4 2 ] 

{2- [2- (4 -^5^7-;l/- l --{*-7i/ + -» -x -x^;W -V 

* =f-)\>T 5 V 2 fig (ft^^ 1 1 6) <OS!ig 

?k SUb ^ h D A (60% oil, 1. Og. 0. 2 6 m o 1 ) © ^ ;l/ jJwl/ 

i7= F (3. OmnMi&tC^k^T. N, N-->^f;l/7;/if 

— ;b (2. 3g, 0. 2 6 m o 1 ) <D ^ * ^ ;P * A T = K }g (5ml) 

1 0»P^ffl^L/£„ diDSJS?1^^^4-^^^az:hn-<V-tf> ( 3 g , 0. 20 
0 2 1 mo 1) <D i? * T S. F ?§ & (1 OmL) ^rjgTb, iI(CT2^El 

ifbfc„ RjSfi^ftte***!*., ifixf;K*auiL, «r«ff «ttftft&zk%&&. M g 
so, & «i u . m&Tmmi,i? *=f-)\<- {2 - [2 - ^-xha^xy^vo - x h * 

3/] -x^;W T 5 V (5. 9 g ) £ f# . ± IH T- f# fc ft * * / - ;l/ (10 0. 
mL) tc}g)$¥L. 1 (0. 6g)^:S0^.,7j<^gH«Tt?SS^ 

T3 tnsj$i/c 0 t l c k .j: t> Mora^ets t fc&ic -tr h *jfvr*» 
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